SYSTEM: KCHM!%* # SUBSYSTEN
ASS'Y P/N: SHEET:

1

RATIOMALE FOR ACCEPTAMCE

OF THE SRMS WEATERS. ARE IDENTICAL
10_THE OABITER WEATERS DEFINED ®Y MOCKMELL SPECIFICATIONS
WE363-0024, 0031, AND -0037. THE SPECIFIC FEATURES FOR SAMS
S1ZE, ELEMENT RESISFANCE) ARE DEFIMED BY

1S DY MEANS OF A PAIR OF
TEFLOM- INSULATED MIRES. 14 GEMERAL, TWESE WIRES ARE TEAMINATED
IN CRIMP-STYLE CONTACTS AMO THE COATACTS ARE ENSERTED Y

CRITICAL ITEMB LISBT PROJECT: i
s S 2z BEER a  —
™K [~ FATLORE WIF | B
REF, "EV. oraulng alr. AND ou ETTH
DESIGNAT ION CAUSE END ITEM CHTICALITY
4368 0 THERMOSTAT NODE : NOWE - THE DESIGH FEAYURES
) QIY-4 PER ONE OTHEN THREE | ...
ELEMENT SET THERWOSTAT THEAMOSTATS
P/N FATLS OPEN WILL CONTAOL THE BASIC DESIGN FEATURES
$G.459/008 OR SHORTED THE HEATERS.
IN EITHER
THE PinE O | womsT case USE (SHAPE
REDUNDAMT. | ---------- SPAR-SG. 458,008
NO EFFECT ON
CAUSE(S): CREV/VERICLE OR COMNECTION, 1O THE NEATER ELENENT
¢1) OPEN OR NISSION.
SHORT SWITCH
COMTACTS. REDUNDANT PATHS

REMAINING

ONE THERMOSTAT
N FAILED
SYSTEM AND 1WO
THERMOSTSALS IN
OTHER SYSTEM.

OEUTCH BLOCK COMNECTOAS. WHERE MECESSARY TO TERMIMATE A VIRE
OIRECTLY AT A THERMAL SWITCH, CONNECTLONS ARE MADE BY SOLDER
JOIMT. ALL SOLDER JOINTS ARE COVERED WITH SOLITHAME 10
PRECLUDE SHORT CIRCUITS, ALL WIRE RUNS ARE SIRAPPED AT
INIERVALS TO ENSURE WO RELATIVE MOTION DUE TO VIBRATION/SHOCK.

THE HEATER SYSTEMS ARE DUPLICATED AND OPERABLE IN STANDBY
REDUNDANCY .

."

PREPARED 8Y: WFUWG

SUPERCEDING DATE: 11 _SEP BS

APPROVED BY: __

DATE;

RMS/MECH - 343




CRITICAL ITEMS LIST

PROJECT: SANS
ASS'Y uouillt[lltll!: YRERUL SVSTER

SYSTEN:

F;gll!ﬁi E EEE?SH
ASS'Y P/N: SHEET: 2

SYSIEM ANG TWO
THEANOSTSATS 1M
OTHER SYSVEM.

—TWER —YATTUNE WOOE | FATUIRE EFFECT | WOOX 7 FINC.
REF. REV. oraulug ake. AND o 371000 AATIONALE FOR ACCEPTANLE
DESIGNAT ION CAUSE END 1TEN CRITICALITY
4360 0 THERMOSTAT WODE : NOME - THE ACCEPIANCE TESTS
. ary-4 PER ONE OTHER THREE = |  -=r-r=evmesenees
ELENENT SEY THERMOSTAY THERMOSTATS THE SHOULDER, ELBOU AND WRIST JOINTS ARE SUSJECTED 1O THE
PN FAILS OPEN WILL CONTROL FOLLOWING ICEEPIMICE ENVIRONMENTAL TESTING.
$G.459/008 O SHORTED THE HEATERS.
1 ETTHER 0 VISRATION: LEVEL AND DURATION - REFERENCE TABLES 9, 10 AND
THE PRINE OR | WORST CASE ".
REDUMOANT. | ----e-<---
%0 EFFECT ON O THERMAL:  +70 DEGREES C TO -25 DEGAEES € (2 CYCLES)
CAUSE(S): CREV/VENICLE OR 1 X 10%*4 ToAR.
(1) OPEN OR NISSIOH.
SHORT SUITCH IHE JOINTS ARE INTEGRATED INTO TME RMS SYSTEN (PER 1P532)
CONTACTS. REDUNDANT PATHS WHECH 1S FURTHER TESTED TN (IPS18 ANS STRONGBACK AND TP552
RERAINING Fll: FLOOR). THESE 1ESTS VERIFIES THE ASSENCE OF THE FRILURE
............... m .
ONE THERMOSIAT
SN FAILED QUALIFICATION TESTS

THE SHOULDER AND WRIST JOINTS WERE SUBJECTED TO THE LISTED
BELOU EMVIRONMENTS. THE ELBOM JOINTS UAS WOT EXPOSED THE
OUALEFICATION ENVIRONMENTS WAS CERTIFIED BY SIMILARITY TO THE
SHOULDER JOINT.

O VIBRATION: LEVEL AND DURATION REFERENCE TABLES O AwD 10
206711 MS - 3 ANES ( & DIRECTVIONS)

+B1 DEGREES C TD -34 DEGAEES € (& CYCLES)
t X 10*%4 tOAn.

MIL-STD-481 AS NODLFIED BY SL-E-0002 (TESTS CEO1,
CE0Y, CSO1, CS02, CSO5, MEO2 (N/D).

OMLY SHOULDER JOINT WAS TESTED, 95X RN
£65 DEGREES C MAINIAINED FOR & HRS.) (85 DEGREES
C T0 10 DEGREES C IN 16 HRS) 10 CYCLES 240 HRS.

0 LOAD TEST: ?Hﬂ.léﬂi! JOINT STRUCTURAL LOAD TEST REFEREMCE
ABL

0 SHOCK:
0 THERMAL VACUUM:

0 ENC:

0 MMIDITY:

NOTE:

ELOOM JOINT (S/M 302 AND UP) SMCORPORATES NOM-UELDED
:I!ISI"NS UHICH WAS LOAD TESTED 10 LOAD IN REFERENCE TABLE
Bs.

FLIGHY CHECKOU?

PORS OPS CHECKLIST (ALL VEMICLES) JSC 14907

."

PREPARED BY: MFUG
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SYSTEM:

CRITICAL ITEHME LIST PROJECT: SRMS F"“Iu‘ ARM SUBSYSTEM
T S S . S AR S . S - ASS*'Y N H ASS'Y p, ' SHEET: 3
FREX [ YRTUTORE WIOE | FATIURE EFFECT K
REF . REV. oravling afr. AND oM 3/10AR RATIONALE FOR ACCEPTANCE
DESIGNATION CAUSE END TTEM CRITICALITY
4340 0 THERNOSTAT MODE : MONE - THE QA7 INSPECT tONS
oTY-4 PER OME OTHER THREE | -....olLU0T
- ELEMENT SET THERMOSTAT THERNOSTATS
20 FAILS OPEW WILL CONTROL THERNOSTATIC SUIFCHES ARE PROCURED TO THE REQUIRENENTS OF SPAR
$G.459/008 OR SHORTED THE MEAVERS. SPECTFICATION $G.459/006 FROM SUNDSTRAMD OATA COMIADL. AN
IN ERTHER APPROVED SUPPLIER UWDER LISTING OPL-24238 FOR NiL-S-24234/1,
THE PRIME OR MORST CASE TYPE 1, CLASS & CAIEGORY 1 SUITCHES. SUITCHES ARE SCREENED
AEDLMOANT., | ----..-. .- ano aclepTaNCE eSTED BY SUNDSTRAND. ACCEPTANCE TESTING OF
NO EFFECT OM SUITCHES CONSIST OF THE FOLLOWING TESTS, MAMOOM VIBRATION
CAUSE(S): CREU/VENICLE OR PIND, CALIBRATION, CREEPAGE, SEAL, OIELECTRIC wITHSTANDING
(1) OPEN OR MISSI1ON. VOLTAGE  IMSULAT IO RESISTANCE, COMTACT RESISTANCE AND
SNORT SUITCH INSPECT foW OF PAODUCT. ADDITIONALLY UPOM RECEIPT At SPAR
CONTACTS. REOUNDANT PATHS SUITCHES ARE SUBJECTED TO RADIOCRAPRIC IMSPECYION BY A SPAR
REMAINTNG APPROVED FACILITY [M ACCORDANCE MITH THE REQUIAEMENTS OF
Ceereeiaenanen. MSFC-STD-35S.
ONE THERMOSTAT
IN FAILED WIRE IS PROCURED TO SPECIFECATION MIL-W-22759 OR MIL-U-81381

SYSTEN AND TWO
THEANOSTSATS M
OTHER SYSTEM.

SUPERCEDING DATE: 11 SEP 85

APPROVED 8Y: _

ANO INSPECIED AMO TESTED TO NASA JSCHAOSO STANDARD WUMBER 9SA

RECEIVING INSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
JOENTIFIED IN THE PROCUREMENT DOCUMENTS, THA! NO PHYSICAL
DAMAGE MAS OCCURRED TD PARIS DURING SHTIPMENT THAT THE
RECEIVING GOCUNENTS PROVIDE ADECUATE TRAcEAsfLiTY INFORMAT FON
AND SCREENENG DATA CLEARLY IDENTIFIES ACCEPTABLE PARTS.

PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AMD ASSEMBLY AS
APPROPRIATE 10 THE MANUFACTURING STAGE COMPLETED. THESE
INSPECTIONS 1NCLUDE,

COMPONENT MOUNTING INSPECTION FOR CONRECT SOLDERING, VIRE
LOOPING, SERAPPING, ETC. OPERATORS AND INSPECTORS ARE TBAINED
AND CERTIFIED 10 NASA WHB 5300.4(3A) STANDARD, AS MOD1FIED
BY JSC DASO0A.

AFTER INSEALLATION, HEATERS AND THERMAL SULTCHES ARE VERIFIED
AND TESTED 10 THE REOUINENENTS OF THE APPLICABLE JOINT/END
EFFECTOR INSPECTION TEST PROCEOURE (1TP) WHICH INCLUDES
AESISTANCE. MEASUREMENTS OF EACH WEATER CIRUCIT, PRINE AND
BACKUP.

PRE-ACCEPTANMCE TEST INSPECTION, WHICH INCLUDES AM AUDIT OF
LOWER TIER INSPECTIOM Cﬂﬂ»‘l!l‘l&, AS BUILT COMFIGURATFON
VERITICATION TC AS DESIGH ETC., (KAMCATORY INSPECIION POINT).

A TEST READINESS REVIEM (TRR) WMICH INCLUDES VERIFICATION OF
TEST PERSONMEL, TEST DOCUMENTS, TESY EQUIPHEM] CALIBRATION/
VALIDATION STafus awo HARDUARE COMFIGURATION §S COMVENED BY °
QUALITY ASSURAMCE IN CONJUNCTION WITH ENGINEERING
RELIABILEUY, COMFIGURATION CONTROL, SUPPLIER AS l*l’lltllli,
AND THE GOVENMEMT REPRESENTATIVE, PRIOR TO THE START OF ANY
FORMAL TESTING (ACCEPYANCE OR nuhmcmou).

ACCEPTANCE VESTING {ATP) INCLUDES, AMBIENT. VIBRATION
AND THERMAL -VAC JESTING, (SPAR/GOVERNMEMT Rep. - MANDATORY
IUSPECTION POINIT)

SRN ‘S!‘SIEHS INTEGRATION, THE SNTEGRATION OF MECHANICAL ARM
SUBASSEMBL IES AND [HE FLIGHT CABIN EQUIPMENT 10 FORM THE SAMS.

INSPECTIONS ARE PERIORMED Al EACH PHASE OF INTEGRATION WHICH S
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CRITICAL ITEM8 LIST

ASS Y WoENCCRTONE: THERRAL SYSTER————  Si5ic; NECOAMICAL An sumsysien
ASS*Y H ASS'Y P/N: SHEETY: [

[ FRTUURE WODE | FRATCUNE EFFECT | AOIR 7 FINT.

-

REF . REV. praving akr. AND on YT R
DESIGNATION CAUSE END [TEM CATTICALIIY ATIOMALE FOR ACCEPTANCE
4350 [ THERMOSTAT MODE: NORE - THE INCLUDES GROUMDING CHECKS, THRU WIRING CHECKS, VIRING ROUTING,
ING
Qry-4 PER OnE OTHER THREE INTERFACE COMNECTORS FOR .
. S','m'" . }:fl, .,:2.'. .',','E{'":-," . a:s denT om PUSH BACK coliTACTS EfC. ,
. ONTADL SRNS SYSTENS TESTING - STRONGBACK AND FLAT
$G. 4597008 IIJ= :m::o THE MEATERS. :glltmuuc: TEST. (SPAR/GOVERMMENT azp.l- n:mm”r:sgecnm
THE PRIME OR WORST CASE
REDUNOANT, | ----e--e--
N0 EFFECT ON
CAUSE(S): CAEU/VEKICLE OR
(1) OPEN OR MISSION.
SHORT SWITCH
CONTACTS. REDUMDANT PATHS
RERAIKING
eveebsssvanscans
ONE THERMOSIAL
IN FAILED

SYSIEM AND TUO
THERNOSTSATS 1M
OTHER SYSTEM.

"

PREPARED BY: MIVG
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APPROVED 8Y: _

RMS/MECH - 346



CRITICAL ITEMS8 LIST PROJECT: SAMS -srsm: CHANICAL ARN SUB

- - .- - - .- r - "
ASS'Y H ASS'Y P/N: SHEET: b
] REF. REV {ug of FRTCIRE" BOoE FATEURE EFFECT ) :
. . | oraulng ofs. AND ou F18A0
DESIGHATION CAUSE END (TEM CRITICALLTY AATIONALE FOR ACCEPTANCE
4360 0 THERNOSTAY WODE NONE - THE e
oFY-4 PER ONE ofhem TwRee | oo 0TI
T | s | | ey
THERE HAVE
$G.459/008 lil= :mgo THE WEATERS. MODE OM lnslgltt:sugm'):;::“ ASSOCIATED UiTH THIS FATLURE
THE PRINE OR | WORST CASE
aepuoANt. | --------l-
NO EFFECT ON
CAUSE(S): CAEU/VENICLE OR
(1) OPEN OR MISSTON.
SHORT SUITCH
CONTALTS. AEDUMDANT PATHS
IEH!IIIHG
ONE_THERMOSTAT
1N FAILED
SYSTEM AND TUO

THERNOSTSATS N
OVHER SYSTEN.

"i

PREPARED BY: MFUG SUPERCEDING DATE: 11 SEP B85 APPROVED 8Y: T
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CRITICAL ITEMS LISBT

PROJECT: SRNS

ASS'Y NONEWCLATURE: THERWAL 3VSTEN —

SYSTEM: IIECEII!&% ARR _SUBSYSTEM é
ASS'Y P/N: SHEET:

3/1RrA8
CRITICALITY

RATIONALE FOR ACCEPTANCE

PREPARED BY: MIWG

SUPLRCEDING DAIE: 11

—FWER [ ¥RTUORE WODE | FATUURE EFFECT
REF . REV. pRaving rér. AND oM
DESIGNATION CAUSE END ITEN
4350 0 THERWOSTAT MODE : NOWE - THE
ary-4 PER -ONE OTHER THREE
. ELEMENT SET THERMOSTAT THERMOSTATS
PN FAILS OPEN WILL COMTROL
$6.4507006 O SHORIED THE WEATERS.
IN EITHER
THE PRINE OR VORST CASE
REDUNGANT, | ----=-----
WO EFFECT ON
CAUSE(S): CREW/VEHICLE OR
(1) OPEN OR HISSION.
SHORT SWITCH
COMTACTS. REGUNDANT PATHS

RENAINING

ONE THERMOSTAT
IN FAILED

- SYSTEM AND TWO
THERNOSTSATS 1M
DTHER SYSTEM.

NOWE. ONE JOIMT MAY MOVE AT A SLOVER THAN COMMANDED MATE If A -
PRIOR FAILURE OF THE HEATER CIRCUIT MAS OCCURRED. ARM DOES
HOT RESPOWD CORRECTLY TO COMMANDS. CREV WILL IMHERENTLY
COMPENSATE 1N MANUAL AUGHENTED MODE.

CREV ACTION

APPLY BRAKES

CREM TRAIMING

CREW WILL BE TRAINED 10 RECOGWIZE [F THE ARM IS RESPONDING
CORRECILY TO COMMAKDS.

HISSION CONTRAINT

OPERATE LUMDER VERNIER RATES WITHIN 10 FT OF SIRUCTURE. AUTO
TRAJECTORIES WUST BE DESIGNED 1O COME MO CLOSER THAN 5 FT
FROM STRUCTURE. TRE OPERATOR MUST SE ASLE TO DETECT THAY
THE ARM IS RESPONDING PROPERLY TO COMMANDS VIA WINDOW
ARO/OR CCIV VIEWS DURING ALL ARM OPERATIONS.

BOTH HEATER POUER BUSSES TO BE IM AUTO WUHEN OPERATING ARM.

SCREEN FAILURES

A: INDEPENDENT THEAMOSTATS ARE MOT ACCESSIBLE ARE NOT
INSTRUMENTED AND THE REGUMDANT ELEMENTS ARE SFILL OPERABLE.
B: REDUNDANT ELEMENTS ARE SIILL OPERABLE.

OMRSD OFFLINE

P 86
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